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CONFIDENTIAL KPG WORT NO* 770 

Ballistic Test of Cool Propellahts 

2S&J* 

lo This is the tenth partial report on Task Assignment 
NPG-15-P.e2d-64«lj the "Development of a Cool Propellant for 
the 3"/50 Caliber Gun% the sixteenth partial report on Task 
Assignment NPG»i4-Be2a-62»l, t&e "Development of a Cool 
Propellant for the 3"/70 Caliber Gun% the third partial 
report on Task Assignment NPG-X3»Re2a~l84-3, the "Development 
of Ignition Systems for "Cool" Propellant Charges", and the 
final report on "Ballistic Test of Cool Propellants Ex-67359 
Ex^6721, and IBPB-S-83C 

2. From the results of the subject tests, it is concluded thats 

a. Ex-6721 was too fast for the 3"/70 large chamber gun and 
too slow for use in the 3"/5ö caliber gun© 

be Es>673!> was ballistically suitable for use in the 3"~/50~ 
caliber gun with the XC»D22/2^Q primer. The pressure-time 
records obtained with the Mk 42 primer plus 2 empty pyralin 
containers were fairly smooth while those obtaine-3 with-an- 
other ignition systems had slight stops in the pressure-rise 
section of tiie curves* 

ce IHPB-S»83C with the XC«?D22/2«?0 primer was too slow for 
use in the yv/50 caliber gun but was ballistically satisfactory 
with the Mk 42 primer» TMnressure-time curve obtained frith 
IHPB~S=63C and the XC-D22/250 primer had a slight step in the 
pressure-rise section but was much better than the ones obtained 
with IHPB-S-83C using the ttk 42 primer and with NFFB»223 using 
the. XC°D22/2^0 primer« Ho carbon deposits were obtained with 
IHEB-S-836* 

d© Es=6?35 with the XG-D22/250 primer gave as much or more 
black smoke than the other non-pisrite powders at service charge 
with the exception cf Ex-6721 which produced slightly denser 
smoke© • 
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Ballistic Test of Cool Propellants 

e«, The smoke was similar in appearance (i0e« black) for 
both single and double-base cool noiHpicrite (DBP) propellants 
on flashless rounds, with the exception of IX-29 (single-base) 
and IX-31 and IX-32 (double-base) which gave dark grey smoke0 
Flashing rounds in general produced brownish smoke although 
low intensity flashes were frequently accompanied by brown and 
black or brown and grey smoke, 

f, A relationship exists between the amount of black smoke 
produced and the ignition systems used with cool non-picrite (DBP) 
powders and is dependent on the occurrence or non-occurrence of 
flash« Carbon deposition was only slightly affected by changes in 
ignition. 

g. There is no apparent correlation between the appearance 
of black smoke and carbon deposits produced with non-pierite 
propellants and ballistic regularity or the smoothness of the 
pressure-time curves© 

h. The extent of carbon deposition, while not serious enough 
to cause mechanical difficulties, in a few rounds of slow gun 
firingSj is greatly aggravated during extended rapid fire con- 
ditions* It is evident that the carbon deposits causing gun 
operating failure are not due to ä few unusual rounds but to a 
cumulative ©ffecto 
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Ballistic Test ef Cool Propellahts 

££B2L& 

1. AUTHORITY« 

References (a) through '(h)", 

2„ REFERENCES •: 

a« 
b„ 
c. 
d. 
e0 

ho 

J a 
k0 
i* 

Task Assignment NPG»l5-Re2d-64-l of 14 June 1949«, 
Task Assignment NPG-i4*Re2d-62-i of 14 June 1949. 
Task Assignment NPG-13-Be2a-l84-3 of 10 December 1948» 
BUGKD Itr NP9 Re2d<*CNBiltm Ser 12612 of 6 October 1950 • 
BUORD Itr 8-78-1(3") Re2d-CNBsaph Ser 13763 of 
8 November 1950© 
BBGRD Itr NP9 Re2d-CNBsltm Serl0288 of 25 July 1950 c 
BUORD Itr NP9 Re2d-CNB.aph Ser 16707 of 2 February 1951 < 
BUORD Itr NP9 (Re2a»l84-3) WESt-bM- of 10 December 1948«, 
NPG Report No. 602 of 7 August I$50« ' 
NPG Report -No« 636 of 31 August 1950« 
NPG Report Noo 640 of 18 September 1950. 
Description Sheets of Manufacture and Closed Bomb Data» 

3U BACKGROUNDS 

References (a)3 (b), and (c) set up the general tasks for the 
development of cool powders for the 3"/50 and 3"/70 caliber guns 
and the development of ignition systems for cool propellant 
charges respectively» Reference (d) requested that Ex-6735 be 
fired for ballistic assessment in the 3"/50 caliber gun and 
described it as a cool, sihgle«»base non^-picrite propellant, with 
a calculated flame temperature of l883-°Ka Reference (e) requested 
that the Naval Proving Ground investigate the occurrence of carbon 
deposits and black smoke, which was observed during rapid fire 
erosion studies of Ex-6735 in the 3"/50 caliber gun, and compare 
the amount and frequency of the carbon deposits and black smoke 
to that obtained with other nön-picrite (single and double-base) 
powderso Reference (f) requested that Ex-'6?21 be fired for 
assessment in the 3"/70 caliber gun and described it as ä single- 
base non-piCrite propellant containing 1%  lead carbonate with a 
calculated flame temperature of 1876°K, Reference (g) requested 
that IHÖP sample 83c be fired for ballistic assessment and 
observance of carbon deposit in 3" guns and described it as a 
cool singlobase powder, without dlnitrotoiuene or dibutylphthalate, 
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Ballistic Test of Cool Propellants 

with a calculated flame temperature of 2123°K. Reference (h) 
requested that the Proving Ground conduct ignition and ballistic 
research on cool propellants as necessary to develop optimum 
ignition systems for various guns» References (i), Qj  and (k) 
are reports on previous tests conducted with cool non«»picrite 
powders* ^ 

4e OBJECT OP TESTS 

a« To determine whether Ex-6735 is ballistically suitable 
for use in the 3"/50 caliber gun«, 

b. To investigate the carbon deposits resulting from firing 
of cool, non-pierite propellants in 3" guns«, 

Co To determine whetherEx-672I-xs'-baixistscallyr suitable 
for use in the 3"/70 caliber gun0 

do To determine whether IHPB-S-83C is ballistically suitable 
for use in the 3"/TO or 3"/50 caliber guns and to note the extent 
and nature of any carbon depositse 

e« To establish a suitable ignition system for various cool 
powders« 

PERIOD OF TEST: 

Dates Project Letters? a 

•h. 

Co 

de 

Date Material Receiveds 
Ex«»6721 
Ex»6735 
iHBP«S^83G 

Date Commenced Test« 

Test Completed 

14 June 194$ 
25 July 1950 
6 October 195© 
8 November. 195© 
2 February 195& 

7 July 1950 
4 October 1950 
2 February 1951 

26 July 1950 

6 March 1951 , 
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CONFIDENTIAL NPG REPORT NO, 770 

Ballistic Test of Cool Propellants 

PART C 

DETAILS: OF TEST 

6» DESCRIPTION OF ITEMS UNDER TEST* 

Reference (1) gave in detail the powder description and 
closed bomb data» A summary of the data followss 

Actual Compositiph 

Nitrocellulose <*) 
Dinitrötoluene 
Dibutylphthaiate 
Diphehylamine 
Lead Carbonate (added) 
Ethyl Centrälite 
3?otäl Völatiles 

75*07$ 
12.80 
11^08 
1*05 
0,76 

0,76 

Ex°6?^ 

74,72$ 
13*01 
11,27 
1,00 

0042 

XHPB-S-83C 

88.52$ 

7e00 
4,48 

•*   Ex-6721 and JSx-673? = (13,20$N) 
IHPB-S-S3C =' (12,6I$N) 

Reference (1) also gave the following informations 

Gf&in Bimönsioas 

Sample 

Er-6722 
Ex-6735 

IBBP-S-83C 

Flams- 
Temp© 
JK 

1876 
1883 
2123 

längiii Diam, 
,{ih,) (in,,) 

0.486 0.1852 
0i43Ö0 6,1355 
0.476 0,186 

(in.) 

0.032.7 
0,6275 
0.029 

UoTöF 
Pe.rfs.. 

7 
7 
7 

RQ RP 

117.1(a)      98.1(a) 
105,5(b)    10163(b) 
76.2(c)      89,8(c) 

(a) Based on Ex°6 
(b) Based on Ex 
(c 

as 100$ at 90°F 
*      *       «v     „   as 1Ö0JS at 90°F 
Based.on NPFB°223 as 100$ at 90&F 

References (1),  (3) and (k) gave similar information 
regarding other noh-plcrite ponders used in the subject tests« 
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Ballistic Test of Cool Propellants 
«»»** 

7« PROCEDURES 

a. Ex-6721 and IHPB^S»83C were fired in the 3"/70 and 3"/50 
caliber guns«, Ex~6735 was fired in the 3"/!?0 caliber gun. 
Muzzle velocities,, maximum pressures (copper crusher) ejection- - 
times, visual observations and photographs of smoke* flash and 
carbon deposit? were obtained» Pressure-time records were 
obtained at 90°F with various ignition systems. All charges 
were assembled at PPD (Production Packing Depth)e 

b. Rapid fire tests were conducted with Ex-6735 in a 3"/50 
caliber ME 22-4 gun by firing up to 175 rounds per program in 
25-round bursts with a 20 second delay between each burst« 
These tests were conducted under a task relative to gun life 
determinations. Results of gun wear will be covered by separate 
reports» 

c. Tests were conducted to determine whether VT fuze 
performance would be satisfactory with the Ignition system 
and charge assembly selected for the rapid fire wear trialss 

do In order to insure against obtaining hangfires or misfires 
during the scheduled rapid fire wear trials with Ex-6735, tests 
were conducted with Ex-6722, the pilot lot for Ex-6735, to 
determine the maximum black powder content of the XC~D22/ primer 
which would still give relatively smooth pressure-time curvest> 

8. RESULTS AND DISCUSSIONS 

The results of the subject tests are given in detail in the 
Appendices and are summarized belows 

a* Uniformitys 

(I) Guns 
No©r 
No os 

• Projectile s 

Cartridge Cases 
Lead Foil« 

Wad and Spacers 

Powder Temp«* 

Jftk 21*0 
36 (New). 
311, 16519 (Worn): 

3"/5Ö Caliber. 
8917, 7403, 71 
7575} /643, l^öii, xopxy iwornj 
Mk 35=1(13*00 lbs8) Epsom Salt 
loaded 
Mk 75 Brass, Rubber Crimped 
30 gräips per round on, SPCG-10135 
Nar° wi*£ 2x-e/21 
45 grams per round on all others 
Cardboard, NGF Dwg.e No» 
PCs. Nos-i 13 and 4 
84?F on 15 January 1951 
90°F on all others 
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CONFIDENTIAL NPG REPORT. N0,: 770 

Ballistic Test of Cool Propellents 
a»  c=>  *o  •»  *•  <=>  a.  o»  o  ce  «>  t»  ««o^ttanM'H  *»  «o  «  *w^ B» «»-  »  «a  «  <=*  a» 

(2) Velocity and pressure uniformity was satisfactory 
for nil groups« 

be Charge Determinations 

(1) 3'750 Caliber Gun 

Firing conditions are the same as for Uniformity 
Fix-iiigöo 

£2Eäg£ 

Ex-6721 
Ex-6721 
Ex^-6721 

Ex-6735 
Ex-6735 
Ex-6735 

Ex-6735 
Ex-6735 
Ex-6735 

un imej 
Charge 
CURatBSSMIHw 

Pressure 

8917 (New) 
8917 (New) 
8917 (New) 

Mk 42 (c) 
XC-D22/195 

Hk 42 

2700    5e47 (a) 
27OO    5e58 (a) 

14e6 (a) 
14.3 (a) 

2700   5.43 (a) 14„9 (a) 

8917 (New)      XC-D22/25Ö 
7403  (New)      XC-D22a/250 

XC-D22a/250 
XC-D22/250 
XC-D22a/250 
XC-D22/250 

(Average of New and worn Guns) 

7396 (New) 
7575 (Worn) 
7643 (Worn) 

12811 (Worn) 

2700 
27Ö0 
2700 
27ÖO 
2700 
2700 
S.fVV 

4o91 
4e88 
4986 
4*90 
4 0.91 
4„85 
A     DO 

(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 

IHBP-S-SSC 
iiuäF-s-83c" 

(a) 

8917 (New) 
8917 (New) XC° 

Ik 42 
2700 

4o83 (b) 
4*91 (b) 

14*7 (a) 
14*9 (a) 
15*2 (a) 
15e2 (a) 
14.9 (a) 
15»2 (a) 
1 C f\ /_\ 

15*5 (b) 
t A   a /iu\ 

Determined^by Matched Powder Method« Matched against 
SPCG-10135 (4e19 lbs*. Primer Mk 42 )0 

(b) Determined by New Gun Method» 
(c) Plus 2 empty pyralin containers end oh end around primer 0 

(2) Ex-6721 was too fast for the 3"/70 caliber gun« 
A charge of 9e00 lbs© gave a pressure of 22*3 tsi and. only 
3271 f/s velocity«, It was too slow for use in the 3"/50 caliber 
gun regardless Of Ignition used© 

(3) Exi-6735 with the XC-D22/250 primer was ballistically 
suitable for use in the 3"/50 caliber gun,. Mk 21-0« The average 
of six firings just met the lower pressure limit of 15*6 tsi« 

(4) IHBP-Sample $3G with the XC^D22/250 primer was too 
slow for use in the 3"/5Ö caliber gun, but was ballistically 
satisfactory with the Mk 42 primer» It was too fast for the 
3" /TO caliber gun4 giving only 33*7 f/s at a »ressure 23«,3 tsi 
with a charge of 8.fo lbs» 
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Ballistic isst of Cool Propellants 

c. Pressure-time Records% 

(1) The. pressure-time records obtained in the subject 
tests are presented in Appendix (B)• 

(2) Ex-6722 gave smooth curves with the XC-D22/200 and 
XC-D22/250 primers while the curves with the XC-D22/300 primer 
had slight steps in the pressure-rise portion» The XC?-D22/250 
primer appeared to be the best primer from the standpoint of both 
smoothness of pressure-time curves and insurance against hangfires« 

The pressure-time curves obtained with Ex-6735 using 
the Mk 42 primer plus 2 empty containers were fairly smooth but 
were not as good as those for Ex-6722 with the same ignition 
system, Ex-6735 with all other ignition systems gave slight steps 
in the pressure-rise section of the curves and were worse than 
those for Ex-6722 under the same conditions• 

(4) Ex-6735 with a Scavenger NH powder at the base of the 
case and the XC-D22/250 primer gave curves with steps«. However, 
the velocity-pressure relationship, velocity and pressure uni^ 
formity and fuae performance were satisfactory with this assembly«, 

(5) In general, the curves obtained with Ex-6735 were 
worse than those obtained with Ex-6722 for all ignition systems 
testedo Since compositional differences are slight this may 
possibly be attributable to wie smaller perforation diameter of 
Ex-6735 relative to other grain dimensions• 

(65 The pressure-time curve obtained with JHBP-S-83C 
with the- XC-D22/2£0 had a slight step in the pressure»rise section 
but was much better than the ones produced by IHBP-S-83C with the 
Mk 42 primer«; and by NPFB~223 with the XC-D22/250 primer© 

d6 Smoke and Plash« 

(1) Appendix (D) gives a summary of the composition and 
smoke data for various powders« A breakdown as to ignition along 
with the resulting smoke, flash« and carbon data are tabulated in 
Appendices <D) and (E)e Appendix (P) contains photographs of 
smoke and flash„ 

(2) Ex-6735 with the XC-D22/250 primer gave as much black 
smoke as;, or more than, the other non-pierite powders tested at 
service charge,, with the exception of Ex»6721 which produced 
slightly denser smoke, - 
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Ballistic Test of Cool Propellents 

(3> The Mack smoke observed during the subject tests 
appeared denser at the lower pressure levelse 'me smoke was 
similar in appearanca. for both the single and double-base non» 
pierite (DBP; propellents on flashless rounds with the exception 
of IX-29 (single-base), and IX-»31 sM IX-3? (double-base) which 
gave dark grey smoke s Flashing rounds« in general, produced 
brownish smoke although low intensity flashes were frequently 
accompanied by brown and black or brown and grey smoke« 

(4) The percentage of flashless rounds (and hence 
rounds with black smoke) was greater on cool non-picrite (DBP) 
rounds fired with XC-D22/= primers, than on rounds fired with 
Ik 42-1 primers (with or without voids or boosters around the 
primer)* 

(5) There is no apparent correlation between the 
appearance of black smoke and ballistic regularity or the 
smoothness of the pressure-time curves© 

(6) IHPB-S-83CS 
a single«base propellant (2123*K). with- 

out dinitrotoiuene or dibutylphthalate gave no black smoke when 
tested with the iäk 4T or the XC-D22/250 primer,, The majority of 
rounds with the XC-D22/250 primers were essentially flashless 
«shile all rounds, except those at low charge weight, with the 
Jik-42 primer gave large flashes« Smoke was light grey oii flash- 
less rounds and brownish on flashing rounds« As with picrite 
powders, strong ammonia fumes were evident on ail rounds« 

(7) Two hundred and eighteen (218) rounds of non-picrite 
powders fired under rapid fire conditions were not observed for 
smoke and flash and are omitted from the tabulations in 
Appendices (D) and (B). 

e« Carbon Deposits« 

(1) >During single round firing in the subject tests. no 
mechanical difficulties were experienced by the formation of 
carbon« However, after 139 rapid fire rounds of £$-6-735 the . 
gun Jammed and could not be fired«. An examination of the^breech 
mechanism showed it to be covered with a layer of soot and all, 
bearing surfaces to be free of any lubricant.« Appendix (I) 
contains photographs of the breech mechanism after jamming« 
Apparently, the carbon deposition tended to "dry up" the 
lubricant and caused the moving parts to overheat and jam. 
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Ballistic Test of Öool Propellants 

(2) The extent of carbon deposit, while not serious 
enough to cause mechanical difficulties in a few rounds of 
slow gun firing is greatly aggramtefl during extended rapid fire 
conditions« It is evident that the situation is not duo to a 
few unusual rounds but to a cumulative effect as seen by the 
rapid fi?e testse 

(3) In order to proceed with the rapid fire wear trials^ 
efforts were made to eliminate carbon deposition«, The use of a 
scavenger NH powder SPDN-4438 (2621°K) at the base of the case 
and Ex-6735 (noh-picrite l883°K> powder on top proved satisfactory 
in that, while there was no apparent reduction of black smoke9 
there was essentially complete elimination of carbon deposition 
at the gun breech«, Detailed results are given in Appendix OH)* 

<4) Appendix (E) shows the amount of carbon (based on 
Ex«6735 as lOÖjö observed in the barrel and chamber for various 
powders» The carbon deposits were cleaned out of the gun with 
compressed air after every round. Appendix (6) shows photographs 
of the carbon remaining in the fired cases for the various 
powders. Various blends of NH powder NPFB-266 (2?88ÖK) and 
Ex-6735 (I883°K) gave iittle reduction in black smoke, and 
decreases in carbon deposits only in proportion to the decrease 
in the amount of the cool powder used«* unless the critical 
powder flame temperature for carbon formation is around 2500°K 
this indicates that the carbon formation is due to the initial 
reactions at the surface of the powder and not the final gas 
phase reactions whieh would Otherwise have been altered by the 
introduction of the hotter NH powder with complete elimination 
of carbon«, Although no carbon deposit was observed for IX-29 
(singles-base 2243eK)-.. it was .observed for Ex-67U5 (single- 
base 2186°K)c. This msy indicate that the critical powder flame 
temperature is around 22Q0°Ke However, it should be noted that 
IX-29 contains ethyl centraiite as stablizer and only 6e26jl DBP 
while Ex-6705 contains DPA äs stabilizer and 8e53$ DBP« It is 
likely that DBP is responsible for the carbon formation since 
2HPB«°S-83C which contains no DBP» but a rather high percentage 
of ethyl centraiite (7BÖÖ#)ä produced no carbon although the 
flame temperature was only 2123°K. Although the estimate of 
approximately 2200°K as the critical temperature for the single» 
base powders containing DBP is subject to question because of the 
presence of ethyl centraiite in the hotter powder, it is somewhat 
•substantiated by the behavior of the IX and Ex double-base 
powders which differ in flame temperature only as a result; of 
percentage differences in composition» Appendix (E) indicates 
a considerable decrease in carbon deposits for the double-base 
powders in going from 202 ^K to 2170*K« 
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Ballistic Test of' Cool Propellents 

(5) There „is no apparent correlation between the 
formation of carbon and ballxsiicLregiü.aTity or the smoothness 
of the pressure-time curves« 

f9 VT Fuze Performances 

; __ Appendix CJ) gives in detail the fuze performance data 
obtained on programs fired using a scavenger NH powder at the 
base of the case and Ex-6735 on top with the XC-D22/250 primer* 
No carbon deposits were observed after any of the rounds« An 
acceptable score of 64$ effective was obtained on the fuze tests* 

w 
fflSLn§jON§ 

9« Prom the results of the subject tests, it is concluded that? 

a«, Ex-6?21 was too fast for the 3»/70 large chamber gun and 
too slow for use in the 3"/50 caliber gun, 

bo Ex-6735 was ballistically suitable for use in the 3"/«JO 
caliber gun with the XCHD22/250 primer«, The pressure-time 
reenrdf^^btÄissd-witH1 the Mk 42 primer plus 2 empty pyraiin 
containers were fairly smooth while those obtained with all 
other ignition systems had slight steps in the pressure°rise 
section of the curveSo , 

c. IHPB«S^83G with the XC-D22/25Ö primer was too slow for 
use in the 3"/50 caliber gun but was ballistically sstisfsvtory 
with the Mk 42 primer» The DPessure«time burve obtained with 
IHPB-S-83C and XG~D22/2?0 primer had a slight step in the 
pressure~rise section but was much better than the ones obtained 
with IHPB-S-83C using the Mark 42 primer and with NPFB»223 using 
the XGs>B22/2!>0 primer* No carbon deposits were obtained with 

d» Ex=»6735 with'the XC-D22/25Ö i>rimer gave as much or more 
black smoke than the Other non^picrits powders at service charge 
with the exception of Ex-6721 which produced slightly denser smoke. 
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CONFIDENTIAL ' NPÖ REPORT NOo 770 

Ballistic Test of Cool Fropellants 

ee The smoke was similar in appearance (iee0 black) for 
both single and double-base cool non-picrite (DBP) propellants 
on flashless roundsf with the exception of IX-29 (single»base) 
and IX-31 and IX-32 (double-base) which gave da?*k grey smoke» 
Flashing rounds in general produced brownish smoke although 
low intensity flashes were frequently accompanied by brown and 
black or brown and grey smoke0 

f• A relationship exists between the amount of black smoke 
produced and the ignition systems used with cool non-picrite (DBP) 
powders and is dependent on the occurrence or non-occurrence of 
flash. Carbon deposition was only slightly affected by changes 
in ignitiono 

g» There is no apparent correlation between the appearance 
of black smoke and carbon deposits produced with non-picrite 
propellants and ballistic regularity or the smoothness of the 
pressure-time curves« 

h. The extent of carbon deposition, while not serious enough 
to cause mechanical difficulties in a few rounds of slow gun 
firings, is greatly aggravated during extended rapid fire con- 
ditions« It is evident that the carbon deposits causing, gun 
operating failure are not due to a few unusual rounds but to a 
cumulative effect«, 
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*"  '"      0»  G»  „„  Ä 

Guns 
3"/50 Caliber m 21-0 

Projectile: 

Cartridge Gases 

Lead Foil? 

No« 8917 
" 7403 
" 7575 
" 7643 
" 12811 
" 16519 

ESR = 987 
" = 394 
" * 2852 
" -  58 
;; = 2768 

= 2986 
" = 1848 

Drt = 
ii-' 

11 

1» 

n 
11- 
11 

Mk 33 (13.00 lbs.) Epsom salt Loaded 

Ä 79  Brass, Rubber Crimped 

30 grams per round on SPca-icn*K 
«5 grams per round £ g^ggf 

355023 
3«i035 
3Ö114 
3«006 
32110 
3Ö127 
3*1088 

«—  - — «* UE axjL othe 

yu * on all other dates 
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CONFIDENTIAL NPG REPORT NO. 770 

Ballistic Test of Cool PropelJants. 
'no     «=     CB> 

BAEIRJBSBE. .AND. LOADER TESTS 

GUh«    W50 Caliber 

Date Number 

11/20/50     10390 

11/22/50 21404 

11/22/5© 'k'iin 

11/27/50 14250 

11/27/50 20249 

11/21/50 21705 

ii/2/50 13092 

Projectiles - 

Lead Foils 

Powders 

Wad and Spacers 

Ignitions 

Powder Temp«.s 

22 

22 

22 

22 

22 

22 

22 

Mod 

5 

4 

4 

4 

5 

4 

ESR "2a" 
1T76«©0 32128 

1398»27 3'Jl09 

1447*28 3«J115 

1467.80 3'JUO 

7*97 3'i002 

ll86e00 3U05 
25»86 3U008 

Mk 33<=0 and 31^1 (13e00 lbs:») Epsom Salt 
Loaded 

«*?:grams per round 

SPDN-4438 plus Ex-6735 (as indicated) 

Cardboard, NGF Dwg.« No* 132664 
Pc,., Nose, 13 and 4 

3TC»D22/250 and XC=D22a/250 primers 

90»F 

CONFIDENTIAL APPENDIX H 

m n 
. <A 
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MS»; 
if« * 

C        ft*      'j^ 
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a 6   S£' 
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7 «    Ä>    ..i 
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C'OllKlIIBIlflii MW RBPOn HO. 770 

Ballistic Tea* of Cool Fronellants 

Powder Charge 
R**6735     £.89 ibi 

Paten 
11/2/50» Ca) - 

Gun 
litt» 

13092 

11/20/50 0») ' 30390 

11/21/50' CM 21705 

11/22/50 Ic) _   2x404 

13/22/50 (c) 23I79 

11/27/^t) Cc) 14250 

11/27/50 •Co) ' 20249 

12/20/50 (d)       13092 

2/23/5I    Ce)        13092: 

JSE1I-4438 oi.aoi 
Fs-6735 4.65 

ispii'-^taS' 0.20 
. Ks-673? -~ 4*65 
SiPni^-4438 #.4Ö' 
Ex*6735 4*39 

SE!li-«il6i5 " 4 •11" 

SPOK-4438 11.4© 
Ex-6735 4.39 

Sffli-80135" 4.11 

SFIM-4438 'Q',.,4© 
E»-6735. 4.41 

SPDfi-4438 0',« 
Bx-6735 4-41 

Loader 
Hb. - - 

Bo. of 
fids    Fixed 

928 139 

490 40 

_488 40 

578' 
496 

4ft 
48 

489 
576 

48 
•481 

.928 

92« 

175 

175" 

(a) Rapid fire test of Ex-6735 save accumulation of carton 
deposit around breech mechanism resulting in breechblock 
Jamil ng often«, 

(b) Test of scavenger Bl, powder1 on bot ten of ease and non-pler-ite 
cool ponder on.'fop gave a snail amount of soot on breech 
mechanism with some drying of" lubricants. 

"(e) Comparison tests of a scavenger BH powder on betten of ease 
•filth non-picrite cool ponder oh top versus an NH ponder 
alone showed no perceptible difference in appearance of 
breech mechanism. 

fd) ,1 scavenger NH ponder on bottom of case and non-picrite cool 
ponder oh top gave no carbon formation .and no mechanical 
difficulty In rapid fire and fuze tests* 

Ce) A, scavenger HH powder on tot to«, of case and non-picrite cool 
ponder on top gave .net carbon, formation and no mechanical 
difficulty in rapid fire tests,,, Black smoke observed on 
1,3 flashiess rounds of the first 2;5' round burst. Flashing 
rounds gave botih Mae» and bronh smoke._ Second burst 
"lave "9 flashiess rounds," third hufs't gave 2:,,,, x our tin hurst 
-gave 3, and the remaining three 2,5' round bursts (gave all 
flashing rounds mith- brown smoke only* 

1 

a* *    . J 
*»-     -"1 

~< '1 i 

•lifi' 

L ' I 
hi 

4 
—I 

i JL. .,, »I 

i 

!inri COlFllfflnnjI. „if Äiiai, 1 
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CONFIDENTIAL 

Dates 

Guns 

ESR = 99„Q 

Projectiles 

NPG REPORT NO. 770 

Ballistic Test of Cool Propellahts 

FUZE SBRFMMÄNi...""Y^äTf; ~V:- • ~z,'- ' 

13 Novemberi 1950^ .----•-.?.v>-\ -_ 

3"/5Ö Caliber, Mk 21-0, No. 7396 

©o = 3«0O5      . _----...- , V- 

Ws 33-*0"<I3:i0Ö iv-.sT "Com*,, "A" Loaded 

Auxiliary Detonators -.¥k 44 Mcd-1.. "L<?r. >s% 

Powder s 

Ignitions 

Fuzes 

Cavity Linen 

SPDN-4438 (0,40 lbs.).on bottom of case 
Ex-6735 (4.39 lbs.) on top 

XC-D22/250 primer 

mi 72. lau« ;i 

^wa 3 ilöd G 

Normal 

Early Premature (heard) 

'"  •-'  " "/n**t, iicz£?€'} 

Late Premature (heard) 
11     " (not heard) 

Dud (heard) 

"        (not heard) 

Pulse on water (heard)' 

"    "   (not heard) 

No. of rounds fired 

Score 

'-i'leO'TEastmaGi 

16 

P 

0 

0 

Ö 

I 

0 

25 

CONFIDENTIAL APPENDIX 3 

k;' 

pm 

v-i?/^* 
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«flRW NPG REPGBT "°*  7?0 

Ballistic Test of Cool Propellents 
«s  M  a»  •»  t»  » 

Dates 

Gun» 

Projectiles 

Auxiliary Detonator: 

Powders 

lgP.if.io/* ' 

Cavity Liners 

20 December 1950 fag indicated) 
23 February 1951 

V/5© Caliber, Mk 22-4 No. 1309? 
ESR = 164.86 * Dö = 3W 
Ik 33-0 (13.00 lbs.) Comp* "A«, Loaded 

Mk 44 Mod t--Lot GL~*A-C-\  „ „   '-~:r 

SPDN-4438 (6^40 lbs.) oh bottom of c^se 
Ex-?6735 (4.41 lbs.) on top 

XG-D22/250 primer 
Mk 72 Mod 3 Lot 335 (Eastman) 

20 Dec 1950 
(Rds. 20-44 

incle,)._^ 

20 Dec 1950 
(Rds.169-193 
 IncJ 

Normal =15 

Early Premature (heard) =5 

ii     " (not heard) = 

Late Prematur^ (heard) = 

II    »»  (not heard) = 

Dud (heard) = 

«       (not heard) - 

^ Pulse on water (heard) -= 

II    ••  (not he 

No. of Rds. Fired 

Score 

CONFIDENTIAL 

0 

1 

© 

3 

o 
1 

0 

25 

= 16 

~   3 
=  o 

- 2 

= 0 

= 4 

= 0 

= 0 

'«,.., 0. 
25 

23 Feb 1951 
(Rds. 1-^25 

lncl^L_ 

= 17 

=   3 

=   0 

= 3 
= 0 

= 2 

= 0 

= o 

=    0 

Score      -; 64$      Score - 68$ 
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